Putrescine activates oxidative stress dependent apoptotic death in ornithine decarboxylase overproducing mouse myeloma cells.
Accumulation of putrescine in ornithine decarboxylase overproducing cells provokes apoptotic death that is inhibited by 2-difluoromethylornithine, a specific inhibitor of ODC. The apoptotic process provoked by putrescine involves the release of cytochrome c from the mitochondria and activation of caspases cascades demonstrated by the cleavage of caspase-2, polyA-ribose polymerase (PARP), and proteolytic cleavage of the translation initiation factor 4G (eIF4G). The general caspases inhibitor BD-fmk inhibits PARP cleavage but not cell death. Aminoguanidine, an inhibitor of amine oxidases, inhibits the cleavage of PARP and cell death, whereas the antioxidant BHA inhibits PARP cleavage but not cell death. The intracellular Ca2+ chelator 1,2-bis(o-aminophenoxy)ethane-N,N,N',N'-tetraacetic acid tetra(acetoxymethyl) ester (BAPTA/AM) inhibits both PARP cleavage and cell death. Although the ability of BAPTA/AM to inhibit the induction of apoptosis may suggest that the accumulating putrescine stimulates the release of Ca2+, such a Ca2+ elevation was not observed. We suggest that the accumulation of putrescine leads to oxidative stress that causes cell death.